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Introduction
Several experiments have been conducted in which expensive specialty protein sources (fish meal, blood products, poultry meal, etc.) were replaced with crystalline amino acids in the diet for 15-to 25-lb pigs. These experiments have yielded mixed results. Recently at Kansas State University (K-State), a series of experiments has been conducted to determine the reason for inconsistency. The experiments also will help determine the minimum ratio for other amino acids relative to lysine in order to allow formulation with higher levels of crystalline amino acids and removal of dietary specialty protein sources. The objective of this study was to determine the effects of replacing fish meal with crystalline amino acids on growth performance of nursery pigs from 15 to 25 lb. ¹ The authors wish to thank Ajinomoto Heartland LLC, Chicago, IL, for providing the synthetic amino acids used in diet formulation and partial financial support. ² Department of Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State University. ³ Ajinomoto Heartland LLC, Chicago, IL.
Procedure
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this study. The study was conducted at the K-State Swine Teaching and Research Center in Manhattan, KS.
A total of 282 nursery pigs (PIC TR4 × 1050, initially 16.1 lb) were used in a 28-d trial to evaluate the effect on growth performance of replacing dietary fish meal with crystalline amino acids. Pigs were weaned at approximately 21 d of age and allotted to pens by initial BW to achieve the same average pen weight. Pigs were fed a common pelleted SEW diet for 3 d. On d 3 postweaning, pens were allotted to 1 of 6 dietary treatments with 7 replications per treatment. Thus, d 3 postweaning was d 0 of the experiment. . Each treatment had 5 replications with 7 pigs per pen and 2 replications with 6 pigs per pen.
A 2-phase diet series was used, with treatment diets fed from d 0 to 14 and a common diet fed from d 14 to 28 (Table 1) . For the 6 dietary treatments, 4.50, 3.60, 2.70, 1.80, 0.90, and 0.00% fish meal was added, respectively. Crystalline lysine, methionine, threonine, tryptophan, isoleucine, and valine all increased as fish meal decreased to maintain minimum amino acid ratios. Also, increasing amounts of glutamine and glycine were used in diets containing 3.60% to 0.00% fish meal to maintain a lysine-to-CP ratio of no more than 7:1. Large batches of the 4.50 and 0.00% fish meal diets were first manufactured then blended to achieve the intermediate diets. Treatment diets were corn-soybean meal-based and contained 10% dried whey. The common diet was corn-soybean meal-based diet formulated to contain 1.26% standardized ileal digestible lysine. All experimental diets were in meal form and were prepared at the K-State Animal Science Feed Mill. Each pen contained a 4-hole, dry self-feeder and a nipple waterer to provide ad libitum access to feed and water. Pigs and feeders were weighed on d 0, 7, 14, 21, and 28 to calculate ADG, ADFI, and F/G.
Data were analyzed using orthogonal polynomial contrasts to determine the effect of decreasing dietary fish meal. The PROC MIXED procedure of SAS (SAS Institute, Inc., Cary, NC) was used for statistical analysis. Pen was the experimental unit for all data analysis.
Results and Discussion
From d 0 to 14 (treatment diet period), there was no difference (P > 0.29, Table 2) in ADG, ADFI, or F/G as dietary fish meal decreased and crystalline amino acids increased. From d 14 to 28 (common diet period), no clear effects (P > 0.09) on growth performance were detected.
Overall (d 0 to 28), there were no differences (P > 0.16) in ADG or ADFI. For F/G, a quadratic effect (P < 0.04) was detected, which was the result of small improvements in F/G at the intermediate fish meal levels (2.70 and 1.80% fish meal).
The diet formulation used in this experiment suggests that crystalline amino acids can be used to replace fish meal in diets for 15-to 25-lb pigs. 
